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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment See 37 CFR 1.704(b). 
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2a)M This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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5) D Claim(s) is/are allowed. 
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DETAILED ACTION 
Drawings 

1 . Corrected drawings received on 3/2 1/2005 are acceptable. 

2. The subject matter of this application admits of illustration by a drawing to facilitate 
understanding of the invention. Applicant is required to furnish a drawing under 37 

CFR 1.81(c). No new matter may be introduced in the required drawing. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). In this instance it is required 
that both the optical thickness monitor and the multi-crystal quartz crystal thickness monitor 
positioned within the concentric aperture be shown in a drawing. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1 and 11-15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. 

The claim(s) contains subject matter which was not described in the specification in such 
a way as to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. The specification does not provide an enabling 
disclosure for the use of an optical thickness monitor in combination with a quartz crystal 
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monitor in the claimed invention as shown in Figure 2-5. In particular in claims 12 which 
requires both optical monitor (not shown in drawings) and the quartz crystal monitor 20 being 
located on a rotatable disk 34. as shown in Figures 2A and 2B, the QCM 20 is not located on 
disk 34. 


Claim Rejections -35 USC §102 
4. The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

Claims 2-4 are rejected under 35 U.S.C. 102(e) as being anticipated by Uchida et al 
(US 5.410,411). 

Uchida et al teach a thin film deposition apparatus including a substrate support assembly 
(Fig 1 and 2) comprising, a thickness monitor which could be optical (Fig 2-19 and 24) or crystal 
type (Col 6 lines 37-39) disposed within a concentric aperture 18- a rotating member (16 and Col 
7 lines 8-9); a shutter 22 for shuttering the disk as shown in Figure 2; and substrate 17 supported 
on a substrate chuck (rotating member or disk) 16 as shown in Figure 2. 


Claim Rejections - 35 USC § 103 
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5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considmng patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned at the time 
any inventions covered therein were made absent any evidence to the contrary. Applicant is advised of the 
obligation undo* 37 CFR 1.56 to point out the inventor and invention dates of each claim that was not commonly 
owned at the time a later invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C 102(e), (f) or (g) prior art undo- 35 U.S.C. 103(a). 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Bloom (US Patent No. 3,573,190). 

Uchida et al teach all limitations of the claim as discussed above except that the shutter 
means is a clamshell shutter. 

Bloom teach a deposition apparatus (Fig. 1) including a shutter mechanism (Fig. 2) 
comprising a pair of shutters 38, 40 (calm shell shutter) serving as a substrate fixture shutter 
(column 2, lines 37-51). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the shutter mechanism as taught by Bloom in the apparatus of Uchida et 
al as an art recognized equivalent for the same purpose of allowing deposition of the surface of 
the substrate only during deposition process and closing the shutter after the deposition process. 
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See MPEP 2144.06, Art Recognized Equivalent for the Same Purpose, Substituting Equivalents 
Known for the Same Purpose (in re Fout, 675 F.2d 297, 213 USPQ 532 (CCPA 1982)). 

7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Bloom (US 3,573,190) as applied to claims 5 and further in view of 
Tomofuji (US 6,142,097). 

Uchida et al teach a thin film deposition apparatus including a substrate support assembly. 
(Fig 1 and 2) comprising, a thickness monitor which could be optical (Fig 2-19 and 24) or crystal 
type (Col 6 lines 37-39) disposed within a concentric aperture 18; a rotating member (16 and Col 
7 lines 8-9); a shutter 22 for shuttering the disk as shown in Figure 2; and substrate 17 supported 
on a substrate chuck (rotating member or disk) 16 as shown in Figure 2. 

Uchida et al in view of Bloom do not disclose multiple substrates located concentrically 
about the monitor. 

Tomofuji discloses a film forming apparatus (Fig. 8) including a substrate holder 2 
holding a plurality of substrates 3 and an aperture 8 in the center of the substrate holder 2 for 
fixing a quartz oscillator for monitoring thickness of a film formed on the substrates (column 1, 
lines 60-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the substrate support mechanism as taught by Tomofuji in the apparatus 
of Uchida et al in view of Bloom in order to process more substrates for additional throughput. 

8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Ogure et al (US 5,630,881). 
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Uchida et al teach all the limitations of this claim except the rotation mechanism being 
magnetic induction. 

Ogure et al teach a thin film forming apparatus (Fig. 1) including a susceptor (substrate 
holder) which is rotated using an induction motor 10 (magnetic induction rotating means) in 
order to increase the rotation speed of the susceptor as shown in Figure 2 (abstract and column 3, 
lines 30-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the rotation mechanism as taught by Ogure et al in the apparatus of 
Uchida et al in order to increase the rotation speed of the substrate holder which would increase 
the uniformity of the film formation across the surface of the substrate as shown in Fig. 2 of 
Ogure et al. 

9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Tomofuji (US 6,142,097). 

Uchida et al teach a thin film deposition apparatus including a substrate support assembly 
(Fig 1 and 2) comprising, a thickness monitor which could be optical (Fig 2-19 and 24) or crystal 
type (Col 6 lines 37-39) disposed within a concentric aperture 18; a rotating member (16 and Col 
7 lines 8-9); a shutter 22 for shuttering the disk as shown in Figure 2; and substrate 17 supported 
on a substrate chuck (rotating member or disk) 16 as shown in Figure 2. 

Uchida et al do not disclose multiple substrates located concentrically about the monitor. 

Tomofuji discloses a film forming apparatus (Fig. 8) including a substrate holder 2 
holding a plurality of substrates 3 and an aperture 8 in the center of the substrate holder 2 for 
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fixing a quartz oscillator for monitoring thickness of a film formed on the substrates (column 1, 
lines 60-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the substrate support mechanism as taught by Tomofuji in the apparatus 
of Uchida et al in order to process more substrates for additional throughput. 

10. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida 
et al (US 5.410,411) in view of Tomofuji (US 6,142,097) as applied to claim 10 above, and 
further in view of Holland (US 4,311,725). 

Uchida et al in view of Tomofuji is discussed above. 

As discussed above Uchida et al disclose optical or quartz crystal monitor but Uchida et 
al in view of Tomofuji do not disclose both at the same time. 

Holland teaches a thin film deposition apparatus (Figs. 5, 6) including a quartz crystal 
monitor 14 in combination with an optical monitor system in order to improve the thickness 
monitoring mechanism (column 4, lines 40-64, and column 7, line 43 through column 8, line 21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the crystal monitor system as taught by Holland in the apparatus of 
Uchida et al in view of Tomofuji in order to further improve the accuracy of the thickness 
monitoring system 

11. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Tomofuji (US 6,142,097) and further in view of Holland (US 
4,311,725) as applied to claims 11-13 and farther in view of Bloom (US 3,573,190). 
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Uchida et al in view of Tomofuji and further in view of Holland teach all limitations of 
the claims as discussed above except that the shutter means is a clam shell shutter. 

Bloom teach a deposition apparatus (Fig. 1) including a shutter mechanism (Fig. 2) 
comprising a pair of shutters 38, 40 (calm shell shutter) serving as a substrate fixture shutter 
(column 2, lines 37-51). 

. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the shutter mechanism as taught by Bloom in the apparatus of Uchida et 
al in view of Tomofuji and Holland as an art recognized equivalent for the same purpose of 
allowing deposition of the surface of the substrate only during deposition process and closing the 
shutter after the deposition process. See MPEP 2144.06, Art Recognized Equivalent for the 
Same Purpose, Substituting Equivalents Known for the Same Purpose (in re Fout, 675 F.2d 297, 
213 USPQ 532 (CCPA 1982)). 

12. Claim 15 is rejected under 35 U.S.C 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Tomofuji (US 6,142,097), Holland (US 4,311,725) and Bloom (US 
3,573,190) as applied to claim 14 and further in view of Ogure et al (US 5,630,881). 

Uchida et al in view of Tomofuji, Holland and Bloom teach all the limitations of this 
claim except the rotation mechanism being magnetic induction. 

Ogure et al teach a thin film forming apparatus (Fig. 1) including a susceptor (substrate 
holder) which is rotated using an induction motor 10 (magnetic induction rotating means) in 
order to increase the rotation speed of the susceptor as shown in Figure 2 (abstract and column 3, 
lines 30-67). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the rotation mechanism as taught by Ogure et al in the apparatus of 
Uchida et al in view of Tomofuji, Holland and Bloom in order to increase the rotation speed of 
the substrate holder which would increase the uniformity of the film formation across the surface 
of the substrate as shown in Fig. 2 of Ogure et al. 

13. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Uchida et al 
(US 5.410,411) in view of Tomofuji (US 6,142,097), Holland (US 4,311,725), Bloom (US 
3,573,190) and Ogure et al (US 5,630,881) and farther in view of Kendrick et al (US 
5,025,664). 

Uchida et al teach a thin film deposition apparatus including a substrate support assembly 
(Fig 1 and 2) comprising, a thickness monitor which could be optical (Fig 2-19 and 24) or crystal 
type (Col 6 lines 37-39) disposed within a concentric aperture 18; a rotating member (16 and Col 
7 lines 8-9); a shutter 22 for shuttering the disk as shown in Figure 2; and substrate 17 supported 
on a substrate chuck (rotating member or disk) 16 as shown in Figure 2. 

Uchida et al do not disclose multiple substrates located concentrically about the monitor. 

Tomofuji discloses a film forming apparatus (Fig. 8) including a substrate holder 2 
holding a plurality of substrates 3 and an aperture 8 in the center of the substrate holder 2 for 
fixing a quartz oscillator for monitoring thickness of a film formed on the substrates (column 1, 
lines 60-67). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the substrate support mechanism as taught by Tomofuji in the apparatus 
of Uchida et al in order to process more substrates for additional throughput. 

As discussed above Uchida et al disclose optical or quartz crystal monitor but Uchida et 
al in view of Tomofuji do not disclose both at the same time. 

Holland teaches a thin film deposition apparatus (Figs. 5, 6) including a quartz crystal 
monitor 14 in combination with an optical monitor system in order to improve the thickness 
monitoring mechanism (column 4, lines 40-64, and column 7, line 43 through column 8, line 21). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the crystal monitor system as taught by Holland in the apparatus of 
Uchida et al in view of Tomofuji in order to further improve the accuracy of the thickness 
monitoring system. 

Uchida et al in view of Tomofuji and further in view of Holland teach all limitations of 
the claims as discussed above except that the shutter means is a clam shell shutter. 

Bloom teach a deposition apparatus (Fig. 1) including a shutter mechanism (Fig. 2) 
comprising a pair of shutters 38, 40 (calm shell shutter) serving as a substrate fixture shutter 
(column 2, lines 37-51). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the shutter mechanism as taught by Bloom in the apparatus of Uchida et 
al in view of Tomofuji and Holland as an art recognized equivalent for the same purpose of 
allowing deposition of the surface of the substrate only during deposition process and closing the 
shutter after the deposition process. See MPEP 2144.06, Art Recognized Equivalent for the 


Application/Control Number: 09/902,408 Page 1 1 

Art Unit: 1763 

Same Purpose, Substituting Equivalents Known for the Same Purpose (in re Fout, 675 F.2d 297, 
213 USPQ 532 (CCPA 1982)). 

Uchida et al in view of Tomofuji, Holland and Bloom teach all the limitations of this 
claim except the rotation mechanism being magnetic induction. 

Ogure et al teach a thin film forming apparatus (Fig. 1) including a susceptor (substrate 
holder) which is rotated using an induction motor 10 (magnetic induction rotating means) in 
order to increase the rotation speed of the susceptor as shown in Figure 2 (abstract and column 3, 
lines 30-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the rotation mechanism as taught by Ogure et al in the apparatus of 
Uchida et al in view of Tomofuji, Holland and Bloom in order to increase the rotation speed of 
the substrate holder which would increase the uniformity of the film formation across the surface 
of the substrate as shown in Fig. 2 of Ogure et al. 

Uchida et al in view of Tomofuji, Holland, Bloom and Ogure et al do not disclose multi 
crystal quartz thickness monitor. 

Kendrick et al teach multi-crystal quartz oscillator monitor in film forming process in 
order to reduce the downtime in a vacuum coating apparatus (column 1, lines 37-45). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement multi-crystal QCM in the apparatus of Uchida et al in view of Tomofuji, 
Holland, Bloom and Ogure et al in order to minimize the downtime of the apparatus. 
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Response to Arguments 

Applicant's arguments filed 3/21/2005 have been fully considered but they are not 
persuasive. 

Applicant's arguments regarding Zhou are moot in view of new grounds of rejection. The 
deficiencies related to new amendments are addressed above. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RamN. Kackar whose telephone number is 571 272 1436. The 
examiner can normally be reached on M-F 8:00 A.M to 5:P.M. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571 272 1435. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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